American Journal of Microbiological Research, 2016, Vol. 4, No. 3, 77-80 Available online at http://pubs.sciepub.com/ajmr/4/3/2 © Science and Education Publishing DOI:10.12691/ajmr-4-3-2 Effect of Trigona Honey to mRNA Expression of Interleukin-6 on Salmonella Typhi Induced of BALB/c Mice Yuliana Syam1, Rosdiana Natsir2, Sutji Pratiwi Rahardjo3, Andi Nilawati Usman4, Ressy Dwiyanti5, Mochammad Hatta6,* 1School of Nursing, Hasanuddin University, Makassar, Indonesia 2Department of Biochemistry, Hasanuddin University, Makassar, Indonesia 3Department of ENT, Hasanuddin University, Makassar, Indonesia 4Department of Epidemiology, Indonesia Timur University; Daya Regional Hospital-College of Health Science, Makassar, Indonesia 5Department of Microbiology, Faculty of Medicine, Tadulako University, Palu, Indonesia 6Molecular Biology and Immunology Laboratory, Faculty of Medicine, Hasanuddin University, Makassar, Indonesia *Corresponding author: Hattaram@indosat.net.id Abstract Weak inflammatory response after Salmonella infection can cause persistent infection and facilitate the long survival of pathogens. Honey can induce key immunomodulators such as TNF-α, interleukin-6 (IL-6) and IL-1, that it can be used in the treatment of bacterial infectious diseases caused by Salmonella typhi. The purpose of this study is to determine the effect of honey on the mRNA expression of IL-6 in Salmonella enterica Typhi induced of BABL/c mice. The study used experimental pretest-posttest control design. Honey treatment was given for 7 days commencing after the induction of Salmonella bacteria. 20 BABL/c males mice whose weight 25-29 grams, were divided into four groups where 5 mice per group within; the negative control group was given regular feed without bacteria induction, the positive control group was given regular feed with bacteria induction, 0.27 ml/kg-weight honey group and 0.27 ml/kg-weight of Propolis honey group. Blood samples for examination of mRNA expression was examined three times that prior to the induction, 24 hours after induction and 72 hours after induction of Salmonella. The results showed that 0.27 ml/kg-weight of Propolis honey group showed the highest mRNA expression (p = 0.000) for both after 24 hours after induction of Salmonella typhi (p = 0.000) and 72 hours after induction of Salmonella typhi (p = 0.000). We conclude that there was effect of honey on the mRNA IL-6 expression in Salmonella typhi induced of BALB/c mice. Keywords: Interleukin-6, Honey, Salmonella typhi, Balc/c mice Cite This Article: Yuliana Syam, Rosdiana Natsir, Sutji Pratiwi Rahardjo, Andi Nilawati Usman, Ressy Dwiyanti, and Mochammad Hatta, "Effect of Trigona Honey to mRNA Expression of Interleukin-6 on Salmonella Typhi Induced of BALB/c Mice." American Journal of Microbiological Research, vol. 4, no. 3 (2016): 77-80. doi: 10.12691/ajmr-4-3-2. 1. Introduction Honey is rich in phenolic content such as quercetin, caffeic acid phenethyl ester (CAPE), acasetin, kaempferol, galangin [1] which serves as an anti-inflammatory and immunomodulatory, that can be used to treat several inflammatory diseases [2,3]. Honey possesses the ability to induce some key immunomodulators such as TNF-α, IL-1, IL-6, IL-10, NO. All types of honey significantly increase TNF-α, IL-1β and IL-6 [3]. The ability of honey to induce the activation and proliferation of peripheral blood cells includes lymphocytic and phagocytic activity, such as its role in combating infections by stimulating anti-inflammatory and immunomodulatory [4,5]. Honey stimulates monocytes in cell culture to release cytokines TNF-α, IL-1 and IL-6, cells that activate the immune response to infection [3]. When there is a stimulation of leukocytes, honey provides a steady supply of essential glucose and glycolysis for macrophages to produce hydrogen peroxide, in performing the function of destroying bacteria (phagocytosis) [5]. In another study in vivo showed that Manuka honey is used as a potent antityphoid activity [6]. 2. Materials and Method 2.1. Materials Trigona honey obtained from beekeeping in the Masamba Regency, South Sulawesi, then through the honey processing of Prof. Mappatoba. In this place, process was through a settling, filtering, and then obtained tobe Trigona honey. First used honey has to do testing in the Medicinal Plants Laboratory of Hasanuddin University Research Centre using UV spectrophotometry. Honey 78 American Journal of Microbiological Research dose of 0.27 ml/kg-weight honey and Propolis ratio 0.17 honeys and Propolis 0.1, the dosage of 0.27 ml/kg. 2.2. Bacterial S. typhi bacteria used is derived from the Biomolecular and Immunology Laboratory, Faculty of Medicine, University of Hasanuddin. The amount was 103 CFU/mL (Mc Farland Standard). 2.3. Animals BALB/c mice male whose weight was 25-29 grams were obtained from maintenance in Molecular Biology and Immunology Laboratory, Faculty of Medicine, Hasanuddin University, Makassar, Indonesia. Mice were adapted for 7 days before intervene, stored in a standard cage, divided into 4 groups (n = 5 /group). Group 1 was standard diet without Salmonella typhi induction (negative control), group 2 was standard diet and with induction of Salmonella bacteria without the intervention of honey (positive control), group 3 intervention 0.23 ml/kg-weight honey, group 4 was intervention of 0.27 ml/kg-weight of Propolis honey. Mice that had been adapted for 7 days were injected intravenously with a bacterium 103 CFU/mL (Mc Farland Standard). Honey intervention was given at the time after injection of Salmonella until the seventh day. 2.4. PCR Examination Blood samples were taken for 3 times: before induction of Salmonella typhi (S0), 24 hours (S1) and 72 hours (S2) after induction of Salmonella typhi. Total mRNA was isolated from blood samples obtained by using Boom protocol methods. Quantitative real-time polymerase chain reaction used BRILLIANT II SYBR® by following product instructions. Primary Interleukin-6 synthesized by using Macrogen (Korea), the primary CCA CAC CTT AAG GAG TCG GCTTA and CCA GTT TGG TAG CCAT CAT CAT TTC. 2.5. Statistical Analysis Data are presented mean ± standard deviation and analyzed using Repeated ANOVA non-parametric test to analyze the significance of each intervention group, Oneway ANOVA test to analyze significance of each inspection, and LSD (Least Significantly Difference) test to be as an advanced analysis to examine the major differences between the mean and the probability. 3. Result 3.1. Differences in mRNA Expression of IL-6 in Salmonella typhi Induced Mice after the Intervention of Propolis Honey There was an increase in mRNA expression of IL-6 in BALB/c mice linearly to 3 times inspection before and after being given Propolis honey within 4 groups. Trend graphs mRNA expression of IL-6 shows the negative control has the lowest graphic expression (7.27) compared with positive controls (8.49). The highest increase with trends that form the linear graph since the first 24 to 72 hours after induction is in the group who was given 0.27 ml/kg-weight of Propolis honey (10.96), followed by the group who was given 0.27 ml/kg-weight honey (10.94) (Figure 1). Figure 1. Trend mRNA expression of Il-6 in the control group and the group that was provided honey and Propolis honey after S. typhi induction, S0: time before S. typhi induction, S1 and S2: respectively 24 and 72 hours after S. typhi induction 3.2. Effect of Honey to mRNA expression of Interleukin-6 after Salmonella Induction Anova Repeated test results showed no significant difference in mRNA expression of IL-6 in the negative control group (p = 0.093) since before to 72 hours post infection, while positive controls showed no significant difference between before S. typhi induction and after S. typhi induction (p = 0.001). The intervention group of 0.27 ml/kg-weight honey and 0.27 ml/kg-weight of honey Propolis showed a significant difference on the expression of mRNA of IL-6 expression after being given the honey intervention (p = 0.001) and (p = 0.001). American Journal of Microbiological Research 79 One-way ANOVA analysis test for comparison between treatment groups based on the time of treatment showed that there were statistical differences between all treatment groups at before S. typhi induction (p = 0.003), the first 24 hours (p = 0.000) and 72 hours post infection (p = 0.000). Table 1. Average of mRNA Expression in BALB/c Mice which Given Honey after S. typhi Induction Treatment Group Baseline 24 hours 72 hours p* Mean±SD mRNA expression of IL-6 Mean±SD mRNA expression of IL-6 Mean±SD mRNA expression of IL-6 Control (-) 7.22±0.41 7.25±0.43 7.27±0.36 0.093 Control (+) 7.08±0.27 7.79±0.25 8.49±0.29 0.001 0.27 ml/kg-weight honey 7.69±0.08 9.03±0.17 10.42±0.31 0.001 0.27 ml/kg-weight of Propolis honey 7.73±0.20 9.37±0.29 10.96±0.43 0.001 p** 0.003 0.000 0.000 *Repeated Anova test ** One-way Anova test. 3.3. Effect of Honey to mRNA Expression of Interleukin-6 before and after 24 Hours and 72 Hours Post Induction of Salmonella with the Intervention of Honey and Propolis Honey There were no difference before and after the first 24 hours induction of S. typhi in the negative control group (p = 0.074) with a 0.24 of mean improvement (p = 0.074, 95% CI-0004-0.05), while the positive control group showed an increase in expression significantly, the mean difference was 1.03 (p = 0.000, 0.8 to 1.25). Both of he 0.27 ml/kg-weight honey and 0.27 ml/kg of Propolis honey intervention group have significant level of p = 0.000, showed increased significantly compared with the positive and negative values control group where 0.27 ml/kg-weight honey group mean difference was 1.34 (p = 0.000, CI95% 1.06 to 1.62), and Propolis honey group has the highest increase of mRNA expression of IL-6 with of 1.63 mean difference (p = 0.000, 95% CI 1.41-1.85). There were significant differences between 24 hours to 72 hours after injection of Salmonella respectively in the positive control group whose mean difference was 0.69 (p = 0.000, 95% CI 0.56 to 0.83), the 0.27 ml/kg-weight honey was 1.39 of mean difference (p = 0.000, CI 95% 1.18 to 1.60) and the 0.27 ml/kg-weight Propolis honey was 1.59 of mean difference (p = 0.000, 95% CI 1.34 to 1.83). Data show that increased expression of mRNA of IL-6 is the highest for both of the first 24 hours or the next 72 hours of group given 0.27 ml/kg-weight of Propolis honey. Table 2. Analysis of mRNA Expression of IL-6 from before and after the First 24 Hours and 72 Hours Post Infection of Salmonella with Honey and Propolis Honey Intervention Group Intervention Baseline 24 Hours Mean Difference (95%CI) p* 72 Hours Mean Difference (95%CI) p* Mean±SD mRNA expression of IL-6 Mean±SD mRNA expression of IL-6 Mean±SD mRNA expression of IL-6 Rerefence 7.22±0.41 7.25±0.43 0,24 (-0,004)-(0,05) 0,074 7.27±0.36 0,29 (0,008)-(0,049) 0,074 Positif kontrol 7.08±0.27 7.79±0.25 1,03 (0,8)-(1,25) 0,000 8.49±0.29 0,69 (0,56)-(0,83) 0,000 Trigona Honey 0.27/kg-weight 7.69±0.08 9.03±0.17 1,34 (1,06)-(1,62) 0,000 10.42±0.31 1,39 (1,18)-(1,60) 0,000 Trigona Honey dan propolis 0.27/kg-weight 7.73±0.20 9.37±0.29 1,63 (1,41)-(1,85) 0,000 10.96±0.43 1,59 (1,34)-(1,83) 0,000 *Repeated Anova test, **One-way Anova test. 4. Discussion The same study related to honey investigates the effects of honey on the state of activation of immunocompetent cells, that honey was significantly increase TNF-α, IL-1β and IL-6 when compared to cells not treated (p<0.001) [3]. Donya Nikaein's research results showed that honey treatment can significantly increase the production of IL-6 and IL-1β in infected mice and improve the work of macrophages perform phagocytosis (p<0.05). And mice treated with honey had a greater life than the infected group. This study has shown that honey can boost the immune system [7]. Other study found the fact that the flavonoids (6dimethoxy tangeretin / 6-DMT), suppress cell activity HMC-1 with PMA through inhibition activity of ALK (Anaflastic Lymphoma Kinase) and Mitogen Activatin Protein Kinases (MAPKs), which eventually suppress the production and gene expression TNF-alpha and interleukin-6. This shows that 6-DMT could play a role in the regulation of mast cells, which mediate the inflammatory response [8]. Honey is also able to reduce IL-10, which is one inhibitor of macrophage activation and proliferation of T cell [2]. Propolis, which is a product of bees and contains flavonoids together with honey although a higher content, was also able to increase the cytokine IFN-γ [9]. 5. Conclusion Giving honey and Propolis Trigona honey are able to increase the mRNA expression of IL-6 in Salmonella typhi induced BALB/c mice. 80 American Journal of Microbiological Research Acknowledgment The authors also would like to acknowledge the support of staff and administration of Immunology and Biomolecular laboratory for preparing well the laboratory instrument. Special thanks also to Professor Mappatoba Sila as honey expert for discussion. Competing Interest The authors declare that they have no competing interests. References [1] Kassim, M., et al., Ellagic acid, phenolic acids, and flavonoids in Malaysian honey extracts demonstrate in vitro anti-inflammatory activity. Nutr Res, 2010. 30(9): p. 650-9. [2] Kassim, M., et al., Gelam honey inhibits lipopolysaccharideinduced endotoxemia in rats through the induction of heme oxygenase-1 and the inhibition of cytokines, nitric oxide, and high-mobility group protein B1. Fitoterapia, 2012. 83(6): p. 10549. [3] Tonks, A.J., et al., Honey stimulates inflammatory cytokine production from monocytes. Cytokine, 2003. 21(5): p. 242-7. [4] Al-Jabri, A.A., Honey, milk and antibiotics. African Journal of Biotechnology, 2005. 4(13): p. 1580-1587. [5] Molan, P.C., Potential of honey in the treatment of wounds and burns. Am J Clin Dermatol, 2001. 2(1): p. 13-9. [6] Hannan , J., Saleem . Effect of different doses of Manuka honey in experimentally induced mouse typhoid. j pharm sci, 2015. 28.(3): p. 891-902. [7] Donya Nikaein, A.R.K., Zahra Moosavi, Hojjatollah Shokri, Ahmad Erfanmanesh, and H.G.-C.a.H. Bagheri, Effect of honey as an immunomodulator against invasive aspergillosis in BALB/c mice. Journal of Apicultural Research 2014. 53(1): p. 84-90. [8] Kim YS, Jung DH, Lee IS, Choi SJ, Yu SY, Ku SK, Kim MH, Kim J S. 2013. Effects of Allium victorialis leaf extracts and its single compounds on aldose reductase, advanced glycation end products and TGF-beta1 expression in mesangial cells. BMC Complement Altern Med, 13, 251. [9] Ayundria MRI. 2014. Bioactivity of Proplis to the CD4 + and CD8+ T cells Producing IFN-γ Cytokines in BALB /C Mice. Jurnal Biotropika, 2.